response deserves special attention in future modeling studies, stres-
sing the regional nature of oceanic thermal inertia and atmospheric
energy-transfer mechanisms. Progress in understanding the ocean's role
must be based on a broad program of research and ocean monitoring.
Particular attention should be paid to improving estimates of mixing
time scales in the main thermocline.

Cloud amounts, heights, optical properties, and structure may be
influenced by CO2~induced climatic changes. In view of the uncertain-
ties in our knowledge of cloud parameters and the crudeness of cloud
prediction schemes in existing climate models, it is premature to draw
conclusions regarding the influence of clouds on climate sensitivity to
increased C02, particularly on a regional basis. Empirical approaches,
including satellite-observed radiation budget data, are an important
means of studying the cloudiness-radiation problem, and they should be
pursued.

Simplified models permit economically feasible analyses over a wide
range of conditions. Although they can provide only limited informa-
tion on local or regional effects, simplified models are valuable for
focusing and interpreting studies performed with more complete and
realistic models.

In addition to improvement and validation of models, we recommend
more research into the question of statistical properties of a warmer,
C02-enriched atmosphere. Particular attention should be given to
possible changes in the character and frequency of extreme conditions
and to severe storms. Variance studies with general circulation models
(GCMs) are one potentially useful approach. Insights into the question
of extremes may also be obtained from research in other fields, such as
hydrology.

With respect to non-CC^ greenhouse gases, improved, sustained
monitoring is called for. Available instrumentation and methods are
probably sufficient for high-quality data collection.

Equally important is the goal of obtaining an understanding of the
mechanisms by which the gases increase. For the chlorofluorocarbons
and several other potentially significant trace gases, only industrial
production statistics are needed to establish annual emissions. For
CH4 and N20, biological sources probably dominate. Microbial
processes in soils, water bodies, and living organisms produce and
release these gases and a number of others.  (Release of CH4 and
higher hydrocarbons from clathrates may become significant in the
future.) Key sites for emissions and processes have been identified,
but a variety of field and laboratory measurements requires implementa-
tion. Similarly, there is need for more elucidation of the mechanisms
that control levels of ozone in the troposphere, where increases of
ozone can have a warming effect. Interactions among the gases and with
changing climate must be considered.

There is also need to make careful new projections of future emis-
sions of non-C(>2 greenhouse gases. Projections of future emissions
of these non-CC>2 gases are generally at a more primitive stage than
are C02 projections. Projections have typically been derived from
simple assumptions of linear increase or exponential growth based on a
short segment of recent years. The times in the future vary to which